CHARACTERIZATION OF ROANOKE RIVER FLOWS
FOR 12-MONTH PERIOD

Roger A. Rulifson, Marsha E. Shepherd, and Charles S. Manooch III

One concern of the Flow Committee is that our focus on instream flow regulations for
spring may be too narrow, and that a 12-month approach would more appropriate for a good
watershed management plan. Moreover, a holistic watershed management approach would
provide the information necessary to develop instream flow models which consider current and
future water demands. These demands include pollution abatement and NPDES concerns, but
also must include criteria for water withdrawal, consumptive use (e.g., electrical co-generation
facilities), interbasin water transfer, reservoir release schedules, irrigation, and other uses. In
addition, a holistic watershed management approach must have a mechanism for interstate water-
shed management for those situations in which watersheds cross state boundaries.

To initiate the first step in proposing such an approach, we characterized the instream
flow of the lower Roanoke River downstream of Roanoke Rapids Reservoir using preimpound-
ment (1912-1950) and postimpoundment (1955-1990) data from the USGS gage located near
Weldon, NC. In this comparison, we assumed that precipitation was not different between the
preimpoundment and postimpoundment time segments. An examination of daily average (mean)
flows smoothed by a seven-day running average indicate a seasonal pattern in instream flow
(Figure 20). Natural, unregulated instream flows of the preimpoundment period typically fluctu-
ated between about 10,000 cfs to just over 15,000 cfs during January through mid-April. During
the period April through June, instream flows decreased steadily. Summer average flows were
the lowest for the year, increasing gradually in late fall and into early winter (Figure 20.) Using
median seven-day averages, the instream flow pattern for the preimpoundment period was simi-
lar, though less variable than that observed using daily mean values (Figure 21). The plot of
median values resulted in average instream flow rates lower, in some cases several thousand cfs
lower, than the plot of daily mean values.

The postimpoundment daily flow pattern deviates somewhat from the average preim-
poundment instream flow rates but still exhibits a seasonal pattern. Using mean flow values
(Figure 20), winter postimpoundment flows typically are lower than preimpoundment values,
perhaps reflecting the storing of water within the reservoir system. Spring flows during the
striped bass spawning season are greater than preimpoundment values. Summer reservoir
releases tend to provide more stability in summer instream flow rates; fall postimpoundment
River flows are typically higher than preimpoundment daily average flows (Figure 20). Again, a
plot of smoothed daily median flows shows a similar trend, with the exception that average
median postimpoundment values tend to exhibit greater variability, a trend opposite that of pre-
impoundment values (Figures 20 and 21).

To determine whether the postimpoundment instream flows differ significantly from pre-
impoundment values, we calculated the preimpoundment Q, and Q, values on a weekly basis for
the entire 12-month period, then compared the values to those calculated for the postimpound-
ment period (Table 16). A t-test was used for each of 52 weeks to determine if postimpound-
ment values for the week were different from the historical flow record for Q, values, Q values,
the median flow, and mean flow. Table 17 shows the results of the t-test analysis; on1y those
weeks with significant relationships are presented.

The daily flow patterns exhibited in the previous two figures can be explained by normal
operation of the reservoir system upstream with no consideration given to basinwide precipi-
tation. During the months of January, February, and March, the Q3 boundary of historical flows
(calculated on a weekly basis) is significantly higher for the preimpoundment period than for
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the postimpoundment period, reflecting water storage in the reservoir (Table 17). Beginning in
mid-April, the Q, boundary for historical postimpoundment flows is significantly higher than
that of preimpoundment, reflecting releases from the reservoir in context of spawning activity of
striped bass, and the MOU agreement for additional water releases during the period. From July
through December, weekly average flows of the postimpoundment period are significantly
higher than for the preimpoundment period.

In summary, weekly estimates of Q,, Q,, median, and mean flows for the preimpound-
ment and postimpoundment periods reflect a significant change in River flow, although the sea-
sonal patterns are similar. In a general sense, this means that on a weekly average more water is
present in the lower River in the spring and fall due to reservoir releases. The Q, boundary is
higher for the preimpoundment period, but the average flow rate was not. In a following section
of this report, these trends are examined in closer detail.
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